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issues that could be seized upon
by pro-life campaigners, the team
has dropped the aim for the time
being.
Research into therapeutic
cloning is at such an early stage
that almost every step of the
process is fraught with difficulty.
Cloning is so inefficient that
typically hundreds of eggs are
used trying to create one embryo
from which stem cells can then be
harvested. Korean scientists who
recently reported the first stem-
cell line from cloned human
embryos said they used more
than 200 eggs.
Denise Faustman, a researcher
in diabetes at Harvard Medical
School, said a ‘paradigm shift’ in
diabetes research had occurred
that placed more emphasis on
alternative approaches. Pro-life
groups, such as Comment on
Reproductive Ethics (Core), said
that stem cells from a cloned
embryo of a diabetic patient may
suffer from the same disorder.
They cite evidence from studies
in mice that the stem cells may
proliferate out of control and
provoke immune reactions. For
‘pro-life’ campaigners, the
inefficiency of cloning is a
serious impediment. Patrick
Cusworth, of Life, says that if
350,000 people in Britain have
type I diabetes, then with today’s
success rates it would take 35
million eggs to treat them all
using therapeutic cloning. That
compares with 930,000 embryos
created in fertility clinics since
1990.
Core said it was taking legal
advice on the legality of the
cloning licence. Josaphine
Quintavalle, a spokesperson, also
questioned whether there was a
conflict of interest in the role of
Murdoch as head of the fertility
unit that provides eggs for cloning
and her role in submitting the
application to use the eggs.
Murdoch said: “We have
overwhelming support from senior
scientists and clinicians from all
over the world and many letters
from patients who may benefit
from the research.
“Realistically, we have at least
five years of further laboratory
work to do before we move into
clinical trials but this could be
reduced if we receive additional
funding.”
The British government is
considering a raft of policies to
bolster the economies of northern
England, which may include plans
for northern universities. The
outcome may see Newcastle
becoming a global centre for
researching stem cell therapies.
Stojkovic said he was surprised
and pleased that the licence had
been granted. He said:
“Newcastle is now the national
front-runner in this area of
research but pressure is mounting
in America for its scientists to be
allowed to do this work. If we are
to stay at the cutting edge, we
must obtain further financial
backing, or, as has happened
before, Britain will lose out.”
The decision means that the
Newcastle team could become
only the second in the world to
carry out human cloning
successfully after the recent claim
by Korean scientists.
Suzi Leather, the chairman of
the Human Fertilisation and
Embryology Authority, said: “After
careful consideration of all the
scientific, ethical, legal and
medical aspects of the project,
the licence committee agreed to
grant an initial one-year research
licence to the Newcastle Centre
for Life.
“In Britain, research on human
embryos is permitted only for
certain purposes. The purpose of
this research is to increase
knowledge about the
development of embryos and
enable the knowledge to be
applied in developing treatments
for serious disease. This research
is preliminary. It is not aimed at
specific illnesses.”
At Newcastle, Murdoch and
Stojkovic now have the chance to
see just how difficult human
therapeutic cloning will be. “It
could be that it works in humans
straight away, or it could turn out
to be much tougher than doing it
in animals,” says Murdoch. “There
are big hurdles, but none are
insurmountable. If you think back
25 years when IVF first started, if
we’d given up when the first few
attempts didn’t work, we’d never
have the routine service we have
now.”
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What attracted you to biology? It
was the infectious (if naïve)
enthusiasm of my college physics
lecturer, Richard Feynman. He was
full of ideas about how physics
could account for the physiology
and evolution of plants and animals
— everything from the transport of
water in trees to the spacing of
ommatidia in compound eyes. The
sections on polarized light and
magnetic fields turned out to be
very useful.
Equally important was my
chance encounter with Konrad
Lorenz’s King Solomon’s Ring. This
led me to take Seymour Benzer’s
behavioral biology course, which
lured me into the dance-language
controversy. In 1946, Karl von
Frisch reported that honey bees
have an abstract language — a
communication system which
encodes the distance, direction
and quality of a food source. The
dances do occur and (with enough
averaging) the location can be
inferred, but an American group
had just shown that conventional
olfactory cues might explain
everything; the correlations were,
in their view, an artifact. Designing
a test that pitted odor against
location was an exhilarating
challenge. The dance is also a
read-out of what foragers have
extracted in the way of navigation
cues. And then they are content to
visit a feeder every few minutes,
cheerfully allow themselves to be
marked or moved, have the floral
stimuli modified between or even
during trips, and in nearly every
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other way make research
convenient. Bees, of course, are
also the most interesting animal on
the planet.
Who are your scientific heroes?
William Beebe was the naturalist
who invented modern tropical
ecology and pioneered the study of
coral reefs and the deep ocean. His
combination of imagination and
determination, as well as his
remarkable ability to write both
accurately and engagingly about
his work remain unequaled. On the
other hand, that ability to comm-
unicate with nonspecialists, and to
raise money for big-ticket science
long before there was a National
Science Foundation, earned the
jealousy and enmity of many of his
less-capable colleagues. How little
things change.
My thesis advisor was Donald
Griffin. I did not appreciate at the
time how this seemingly shy and
timid academic was actually an
intellectual lion determined to
overturn the received wisdom
about animal intelligence. The
Behaviorists had, from the
beginning of the last century,
insisted that animals are learning
machines, and that ‘thinking’ and
‘mind’ are concepts from our
superstitious, cave-dwelling
ancestors. Nearly everyone in the
field in 1976 accepted this
Zeitgeist. To Don, animal behavior
made much more sense if some
degree of emotion, thinking,
deciding and understanding were
involved; and anyway, how could
humans be an evolutionary special
creation when it comes to
behavior?  (And it didn’t hurt that
Herrnstein had just found that
pigeons have a knack for forming
concepts, and Olton’s rats readily
formed cognitive maps.) I am still at
a loss to understand how he
withstood the years of vicious
criticism from colleagues, but at
least he had the satisfaction of
living to see the textbooks
rewritten.
Which paper had the most
influence on you? ‘Culturally
transmitted patterns of vocal
behavior in sparrows’ by Peter
Marler and Miwako Tamura
(Science (1964). 146, 1483-1486).
When I read this paper in graduate
school, it started me thinking about
how classical conditioning, operant
conditioning, ethological
mechanisms (like sign stimuli and
drive) and imprinting might all be
working together to guide animal
learning. In fact, the more I thought
about it, the less likely it seemed
that natural selection would have
left learning to chance. To the
extent that a situation is reasonably
predictable, an animal
‘programmed’ to focus its attention
on the cues likely to be useful —
and ignore the ones probably
without predictive value — would
learn faster and more reliably than
its competition. Peter Marler and I
later developed this into a theory of
the biology of learning, and it
guided years of work on those
masters of invertebrate inference,
honey bees.
What’s the best advice you’ve
ever had? Two colleagues have
contributed terrific insights.
Seymour Benzer told me I didn’t
have the hard-edged personality
needed for molecular biology, and
Mark Konishi pointed out that the
only way to avoid being trapped in
administration was to make a point
of doing a bad job on committees.
Even more importantly a
humanities professor at CalTech,
J. Kent Clark, correctly justified his
literature class as a preadaptation
for the teaching of all subjects, as
well as finding the right spouse.
What’s the worst advice you’ve
ever had? My undergraduate
advisor suggested that I take a
term off between my junior and
senior year to read more widely in
biology. Neither of us seems to
have given any thought to the
Vietnam war, and that unequal-
opportunity process in high gear
then: the draft.
What was your biggest thrill in
science? Aside from first seeing
honey bee dances, it has to be the
moment Joe Kirschvink and I put
our initial honey bee into the
superconducting magnetometer in
Flagstaff, and saw a huge induced
signal. Alas, it was too large a
response, and its source had the
wrong transition temperature for
magnetite. We traced it to flakes
from the razor blade we were using
to subdivide the bees into parts. It
was only after we switched to high-
tech plastic cafeteria knives that
we actually saw the true signal
from the magnetic grains bees use
in orientation.
What was your biggest mistake?
Probably devoting as much time to
teaching as research. While
personally satisfying, teaching
(though the stated purpose of my
institution) is neither regarded nor
rewarded. The degree of
administrative hypocrisy
surrounding undergraduate
teaching is staggering, and has
become progressively more
egregious over the last three
decades. Indirect costs seem now
to be setting academic priorities.
My best advice to junior faculty is
to invest their time as much as
possible in research.
Are there valid ethical concerns
in your field. Alas, yes — though
not perhaps what you might
expect. I stopped working on birds
after some animal ‘liberation’
vigilantes broke into a room where
I was keeping zebra finches (as
part of a non-invasive study of egg
imprinting) and forced them out
into the freezing New Jersey
weather. Nearly all of these desert-
living creatures perished. This
incident presented me with a clear
ethical choice about the welfare of
my animals. I haven’t been willing
to risk the lives of other warm-
blooded creatures since (outside of
well-protected animal care facilities
— where, of course, naturalistic
studies of behavior are nearly
impossible). One of my colleagues
here, Peter Singer, likes to assert
that nearly any mammal or bird you
can name is “obviously sentient”.
Judging by his diet, all vertebrates
and numerous aquatic
invertebrates are in the same boat.
But no one (yet) seems to take a
self-righteous view of the well-
being of my insects, fish and toads.
What is the biggest threat to
science? No question: it’s e-mail
spam. Number two is the heat
generated by the newest laptops.
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